
N. D. a Hodges-Absolute Galvanometer. 475 

ART. LXII.-On a new Absolute Galvanometer,. by N. D. C. 
HODGES. 

IN the ordinary form of galvanometer the current is measured 
by the ratio of the force it exerts on the needle to the directive 
force of the earth, the ratio being determined by a measure
ment of the angle of deflection. 

The moment of the force with which a unit current acts on 
the needle may be expressed in a series of the form 

G1 gl sin IJ + G,g, sin IJ Q,'(IJ) + etc. 

where G" G 2 are constants depending on the dimensions of 
the coil, and g" g 2 on those of the suspended apparatus, coil 
or magnet, as the case may be. Q/ ({}), Q/ ({}) are quantities 
varying with the deflection. 

Only in case all the terms after the first may be neglected 
are the values of the current proportional to the tangents of 
the deflections. With a single coil this is not the case. By 
increasing the number of coils and suitabl,V placing them, the 
magnetic field may be rendered more uniform. 

In reading the deflection ei ther a di vicled circle or a telescope 
and scale may be used. With the divided circle the deflection 
may be as great as 45°, but not more, or else the instrument 
would not be sensitive to changes in the current. The use 
of telescope and scale necessitates much smaller deflections. 
To regulate the strength of the current shunts of small resist
ance often have to be used; and the proportion of the current 
throngh the instrument is rendered doubtful. 

If, instead of placing the plane of the coils parallel with the 
magnetic meridian, they are placed perpendicular to it, the 
sum of the force of the current and of the directive force of 
the earth would influence the magnet. 

t' K 
n' M'1' (1 + IJ) 

The formula 

expresses the relation betwecn the time of vibration of a hori
zontal, swinging magnet, its moment of inertia K, its magnetic 
moment M, and the horizontal component of the earth's mag
netic force T. 

If this time, the time of vibration without the current, is 
first taken and then the time t, with the current, we get the 
relation between the two, 

t,'_ K 
n'-.!VI ('1' +---"}<"') --;-:( l-+:-IJ=) 

t' _ '1' + F t" - t,' _ F 
or t;;--'1'- -t;-T 
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when F is the directive force of the current on a magnet of 
unit magnetic moment. 

The moment of the force F on the magnet is 

C (G, U, sin (j + G, U, sin (j Q/ «(j) + etc.) 
= sin (j C (G, U, + G, g, Q/ ((j) + etc.) 

8=the angle between the axis of the coil and of the magnet. 

Hence C (G, (/, + G, u, Q/ (0) + etc.) = F. 

For :he small angles through which the magnet need vibrate, 
this factor may be considered constant and equals the constant 
of the instrument, used as a tangent galvanometer, when the 
deflection is su pposed equal to 90°. 

Let G, U, + G, u. Q/ (0°) + etc. =Kouo 
Then F = CKgoo 

The value of C is obtained in the form 

C=t'-t/ ~ 
t,' Kooo 

To find the value of Koo. the same current, if passed through 
the instrument used as a tangent galvanometer, will give 

Hence 

or 

T 
C = Ktp tan tp 

T t'-t' T 
j{- tan tp =t--'-"- K 

tp ,99 

K _ (t'-t:)Ktp 
90 - t,' tan tp 

If the value of K</> is known for any value of €f, the deflec
tion, the constant of the instrument used in this other way is 
given b.y this formula. 

It is evident that the relative values of K</> for different 
values of the deflection ofa tangent galvanometer may be 
found by repeated application of this process. 

t'-t' Ktp K __ ----.l... __ 

00 - t/ tan tp 
t'-t' Ktp 

K ---' --'-
00 - t: tan tp, 

Ktp_tantp t'-t: t/ 
------~,~~ 
K'P, tan 'P, t, t -t, 

Any of the usual methods for finding the constant of 
vanometer would also apply. 
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